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Executive Summary 
In 2019, Public Sector Consultants (PSC) completed an economic contribution study of Michigan’s 
automotive industry for MICHauto based on 2017 data. The findings were not surprising. Michigan’s 
automotive industry is significant, directly employing hundreds of thousands of individuals statewide. 
Moreover, industry spending, particularly along the supply chain, further boosts employment and economic 
activity. Spending by industry employees in their communities supports additional jobs and economic 
activity through the purchase of local goods and services. Altogether, PSC determined the automotive 
industry directly and indirectly supported more than 712,000 jobs in Michigan and contributed $225 billion 
in gross economic output to the state’s economy in 2017 (PSC 2019). 

MICHauto recognizes that the automotive sector is just one critical component of an evolving, broader 
mobility sector in Michigan and the U.S. The mobility industry is defined as the production and distribution 
of goods and provision of services that support any movement of people and products. There has been a 
shift in public- and private-sector emphasis on prioritizing the sustainable growth of mobility, which includes 
the automotive sector. Mobility solutions are important to Michigan because they offer the potential to solve 
the vexing problems of roadway congestion, emissions, and safety while generating new jobs and 
advancing economic growth. Supporting equity and inclusion is also a key attribute of sustainable mobility, 
as Michigan’s residents must have access to health care, education, and professional opportunities. 
Mobility solutions offer great potential to improve access for all residents. In this context, MICHauto 
engaged PSC to quantify the economic contribution of the mobility industry in Michigan.  

The timing of this report is occurring at a key inflection point in Michigan’s economy. The evolution of 
mobility solutions—which connect, automate, electrify, and share solutions—is being complemented by the 
emergence of Industry 4.0 (Stevens 2020). Industry 4.0 is the fourth industrial revolution, defined by the 
convergence of digital and physical technologies to develop smart manufacturing. While the convergence 
of the mobility industry with Industry 4.0 presents a significant disruption to traditional manufacturing, it also 
offers a tremendous opportunity for Michigan, especially given its intellectual and physical assets in the 
manufacturing sector (Stevens 2020). Defining the mobility industry and understanding its economic 
contribution are steps in better understanding and harnessing this potential. 

The following report quantifies the contribution of the mobility industry to Michigan’s economy based on 
2019 data, the most recent year in which sufficient data were available to generate a complete annual 
model. It should be noted that 2019 represents the state’s pre-pandemic economy—with solid economic 
growth and low unemployment—while 2020 represents an economy of historic disruption and job losses 
amid the novel coronavirus (COVID-19) pandemic. The onset of the pandemic in March 2020 led to a painful 
and widespread recession in the second quarter in Michigan, with automotive production, dining, tourism, 
and many other goods and services sectors heavily restricted or closed.  

Since then, the economic recovery has been uneven. Sectors that produce goods—like the automotive 
sector—have performed relatively well, while services—like dining, tourism, and passenger transportation 
services—have continued to perform poorly. While this report briefly discusses the impact of the pandemic 
in 2020, its main focus is 2019. This is largely due to the unavailability of detailed industry data from 2020 
and MICHauto’s desire to have a pre-pandemic baseline for the mobility sector that can be measured 
against in future years as the economy recovers. There are also major questions about the future of mobility 
following the COVID-19 pandemic, including more employees working remotely and implications for 
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business travel and public transportation use. While MICHauto recognizes these important questions, the 
focus of this report is on the pre-pandemic mobility industry.  

As the mobility sector is much broader than the automotive sector alone, its economic contribution to 
Michigan’s economy is larger. This report estimates the mobility industry’s economic contributions to the 
state via employment, labor income, value-added, and gross economic output.1 

In 2019, Michigan’s mobility industry: 

• Directly employed nearly 570,000 workers statewide, which supported an additional 526,000 indirect 
jobs, a total of almost 1.1 million jobs, or almost 20% of total Michigan employment.2 

• Directly and indirectly paid $71 billion in compensation (salary and benefits for payroll employees and 
the income of self-employed and proprietors), for an average compensation of $65,000.  

• Directly and indirectly contributed $125 billion in value-added to the state’s economy, which is 
approximately 23% of Michigan’s gross state product (GSP). 

• Directly and indirectly contributed $304 billion in gross economic output (the sum of value-added 
and total intermediate inputs), which is 28% of Michigan’s gross economic output. 

• Directly and indirectly generated approximately more than $9 billion in state and local taxes. 

  

 
1 This is an industry contribution analysis, not an economic impact analysis. Even with the hypothetical removal of the mobility industry 
from Michigan’s economy, some of those employed by the industry would remain in the state and take jobs in other fields. This analysis 
does not estimate how many jobs would be lost to the state without the mobility industry. 
2 The IMPLAN model includes a broader definition of total employment than the Quarterly Census of Employment and Wages (QCEW) 
used by the U.S. Bureau of Labor Statistics, which does not include most self-employment, self-proprietors, military agencies, and 
elected public officials. QCEW employment for Michigan as of December 2019 was 4.4 million. IMPLAN includes QCEW employment 
data in addition to most of the aforementioned figures, for total employment of 5.7 million in 2019, which the report uses to calculate 
employment shares.  
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Defining the Mobility Industry 
For the purposes of this report, the mobility industry refers to the production and distribution of goods and 
provision of services that support the movement of people and products. While this is a broad definition, it 
represents the reality of mobility—a wide-ranging industry that requires significant resources. These 
resources include well-known examples, such as automobiles and airplanes, but also lesser-known 
examples, such as telecommunication services and insurance. Research on mobility has often focused on 
its transformative impacts, rather than defining the broader industry (MITEI 2019; Center for Automotive 
Research 2017). While definitions have typically focused on more widely recognized sectors—such as 
autonomous vehicles, connectivity, electrification, and smart mobility—including those lesser-known, but 
related, sectors is essential to capturing the economic contribution. 

To address the lack of a widely accepted definition, MICHauto invited industry experts to participate in a 
workgroup to define the mobility industry. (Appendix A contains the full list of workgroup participants.) On 
March 3, 2020, MICHauto hosted the workgroup, and PSC led a facilitated discussion. Prior to the meeting, 
PSC reviewed North American Industry Classification System (NAICS) codes and preliminarily classified 
them into the following categories: 

• Part of the mobility industry  
• Potentially part of the mobility industry  
• Not part of the mobility industry 

PSC used NAICS codes as the basis for its definition of mobility because NAICS is a publicly available 
source that reports economic data at a detailed industry level (e.g., the six-digit NAICS code level). 
Importantly, the modeling software PSC uses to estimate the contribution of the mobility sector to 
Michigan’s economy—IMPLAN—is based on 546 industrial sectors that are composed of groups of related 
six-digit NAICS sectors. (Appendix B contains further discussion of the IMPLAN model, data, and 
methodology.)  

Workgroup participants were provided this preliminary NAICS data ahead of the meeting. During the 
meeting, PSC facilitated a detailed review of all industry NAICS codes. The workgroup spent most of its 
time reviewing and discussing sectors that were less clear and/or represented a partial contribution to the 
industry. Members provided rationale for and against inclusion, with the group reaching consensus on many 
items based on those arguments. However, this process resulted in a few sectors without a final 
determination, largely due to uncertainty around being able to appropriately apportion NAICS data (e.g., 
auto insurance is grouped with other insurance products that do not relate to mobility). PSC conducted 
further research and analysis on these sectors to determine whether they could be included. PSC then 
conferred with MICHauto on its findings to make a final determination. A summary of the list is included in 
the following section based on four mobility categories. (Appendix C contains a more detailed list with 
corresponding NAICS codes and a description of required data adjustments.)  
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Automotive Sector: Cars, Light Trucks and Utility Vehicles, Heavy 
Duty Trucks, Truck and Travel Trailers, Motor Homes, Campers 
• Automotive body, vehicle, and vehicle parts and equipment manufacturing 
• Automotive vehicle and parts dealers, stores, and wholesalers 
• Automotive repair and maintenance 

Other Transport Vehicles and Products 
• Aircraft and railroad manufacturing 
• Elevator, conveyor, and moving stairway manufacturing 
• Fluid meter and counting device manufacturing 
• Industrial truck, trailer, and stacker manufacturing 
• Military vehicle manufacturing 
• Motorcycle, bicycle, tire, and other (e.g., all-terrain vehicles, golf carts, snowmobiles) manufacturing 
• Overhead cranes, hoists, and monorail systems manufacturing 
• Search, detection, and navigation instrument manufacturing  
• Ship building and repairing and boat building 
• Other transport vehicle and product parts and equipment manufacturing 
• Other transport vehicle, product, and parts wholesalers 

Transportation Services (People, Freight, and Goods) 
• Air 
• Ambulatory and rescue  
• Armored vehicle 
• Couriers and messengers 
• Postal 
• Public transit and ground passenger 
• Sightseeing 
• Train 
• Truck 
• Water 

Mobility Support Services 
• Automotive driving schools 
• Automotive insurance 
• Automotive rental and leasing 
• Gas stations 
• Travel agencies and tour operators 
• Wireless and satellite telecommunications 
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In 2019, the largest contributing category of the mobility sector was the automotive sector, followed by 
transportation services and mobility support services. Other transport vehicles and products represented a 
very small portion of the mobility sector.  

• Automotive vehicles directly and indirectly supported almost 684,000 jobs statewide, paid a total of $48 
billion in compensation, contributed $87 billion in value-added to GSP, and added $230 billion to 
Michigan’s gross economic output. 

• Transportation services directly and indirectly supported more than 290,000 jobs statewide, paid a total 
of $15 billion in compensation, contributed $23 billion in value-added to GSP, and added $43 billion to 
Michigan’s gross economic output. 

• Mobility support services directly and indirectly supported almost 131,000 jobs statewide, paid a total 
of $7 billion in compensation, contributed more than $14 billion in value-added to GSP, and added more 
than $28 billion to Michigan’s gross economic output. 

• Other transport vehicles and products directly and indirectly supported almost 52,000 jobs statewide, 
paid a total of $4 billion in compensation, contributed almost $6 billion in value-added to GSP, and 
added $13.5 billion to Michigan’s gross economic output. 

 
Given the broad and interrelated nature of the mobility industry, it is natural to expect the four mobility 
categories to purchase goods and services from one another. For example, the automotive sector may 
purchase truck transportation services to transport vehicles and parts. These interindustry purchases 
support jobs and economic activity in each mobility category. When each category is analyzed separately 
in the IMPLAN model, interindustry purchases are included to capture the true economic contribution of 
each sector. Removing these purchases would reduce the contribution of each category, given the extent 
that each category purchases goods and services from one another.  
 
However, when the four mobility categories are combined, those interindustry purchases are removed, as 
associated jobs and economic activity are already included in 2019 data. Otherwise, the model would count 
the mobility’s industry’s purchases of goods and services to itself, leading to double counting of results. As 
such, the results of the combined mobility industry, as listed in the executive summary, are around 5% 
lower than the sum of the four mobility sectors listed previously. Appendix D contains more detailed 
information. 

Economic Contributions 
This economic contribution analysis reflects the value of mobility industry–related economic activity through 
direct, indirect, and induced effects. The industry, including all mobility categories, directly employs people 
throughout the state and contributes to Michigan’s economy; this is known as a direct effect. The industry 
also purchases goods and services in Michigan, particularly along the supply chain, which helps stimulate 
job creation and economic activity; this is known as an indirect effect. In addition, the mobility industry also 
provides wages to employees, which they spend in the local economy. This local spending, both by direct 
and indirect mobility industry employees, affects other industries in the state and is known as an induced 
economic effect. 

The indirect and induced economic activity gradually declines as spending occurs outside of the region (via 
imports from other countries or U.S. states), is placed in savings, or is paid in taxes. However, the additional 



PUBLICSECTORCONSULTANTS.COM Mobility Industry’s Economic Contribution to Michigan 8 

indirect and induced economic activity—resulting from mobility industry and employee spending—is known 
as the multiplier effect. These activities are included in the IMPLAN economic model. For simplicity, this 
report refers to the combination of indirect and induced economic contributions as indirect economic 
contributions. 

This report focuses on employment, labor income, value-added, and gross economic output. Employment 
includes employees under payroll, those who are self-employed, and proprietors (unincorporated business 
owners). Labor income includes salary and benefits of payroll employees as well as income of the self-
employed and proprietors. Value-added corresponds with Michigan’s GSP and broadly represents the 
value created in the production and distribution of goods and provision of services in the mobility sector. As 
a result, it excludes intermediate inputs—such as energy, raw materials, and other goods and services—
used in the production and distribution of mobility goods and services. Finally, gross economic output is the 
sum of value-added and intermediate inputs and is the broadest measure of economic contribution.3  

Statewide Economic Activity: Mobility Industry 
In 2019, employment in the mobility industry helped generate total direct and indirect employment of almost 
1.1 million people in the state, approximately 20% of Michigan’s total employment. Direct employee 
(570,000) and indirect employee (526,000) figures are very close, indicating a sizeable multiplier effect for 
direct mobility spending. Direct labor income was $42 billion, with indirect labor income at $29 billion, for a 
total of $71 billion. This large difference, when compared to employment numbers, indicates that direct 
employees are, on average, compensated at higher levels than indirect employees. Indeed, average 
compensation for direct mobility employees is $73,400, compared to $55,300 for indirect mobility 
employees.  

Meanwhile, the mobility industry directly contributed $77 billion in value-added, with indirect industries 
contributing $48 billion, for a total of $125 billion in value-added, or around 23% of Michigan’s 2019 GSP. 
Finally, the mobility industry’s total gross economic output was $304 billion in 2019, which represents 28% 
of Michigan’s gross economic output (Exhibit 1).  

EXHIBIT 1. Statewide Economic Contribution of the Mobility Industry  

Effect 
Employment  

(Total) 
Labor Income 

(Millions) 
Value-added  

(Millions) 
Gross Economic Output 

(Millions) 

Direct 569,179 $41,778 $76,722 $212,393 

Indirect  525,905 $29,098 $47,898 $91,409 

Total 1,095,085 $70,876 $124,620 $303,802 

Note: Totals may not sum due to rounding. 
Source: PSC analysis of 2019 IMPLAN economic modeling data.  

 
3 Value-added equals the sum of labor and proprietor income, production taxes (less subsidies), and other property income, such as 
corporate profits. Gross economic output is equivalent to the sum of value-added and all intermediate inputs. 
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Tax Contributions 

The mobility industry also contributes to state and municipal governments through various tax structures, 
including business income, property, sales, and employee personal income taxes. Employees pay state 
and federal income taxes as well as property taxes through their local governments. In addition to this direct 
impact, businesses that are indirectly supported by the industry also contribute to public funds through 
similar tax structures. The mobility industry directly and indirectly contributed more than $9 billion in total 
state and local taxes, of which the largest are property and sales taxes (Exhibit 2). 

EXHIBIT 2. State and Local Tax Contributions of the Mobility Industry 

Type of Tax State and Local—Total Taxes (Millions) 
Household (excluding property)  $1,604 

Property (household and commercial) $3,442 

Corporate income (state only) $326 

Sales and other  $3,775 

Total Taxes $9,147 

Note: Household taxes are primarily income taxes and also include motor vehicle license and other taxes. Property tax revenue is 
only available at the aggregated household and commercial levels and, therefore, is not included under household taxes. Sales tax 
represents almost 90% of sales and other tax types.  
Source: PSC analysis of 2019 IMPLAN economic modeling data. 

Indirect Industries Supported 

Michigan’s mobility industry supports many sectors through its purchases of goods and services as well as 
local spending by direct and indirect employees. The greater the impact on indirect employment and 
economic activity, the greater the multiplier effect. Some of the largest, most affected indirect industries—
in terms of employment and output—include real estate, company and enterprise management, 
employment services, warehousing and storage, restaurants and bars, and health care (Appendix E 
contains a list of the most affected industries by employment and output.) 

Utilization of Technology in the Mobility Sector 

Technology has increasingly become a critical component of the mobility sector, and Industry 4.0 will 
continue to drive a convergence of digital and physical manufacturing. Still, it is challenging to isolate all 
technology components of the mobility industry and assess their contributions to Michigan’s economy. The 
challenge results from the underlying NAICS code data; while these data are detailed, NAICS does not 
have separate categories for all technology-related mobility components. For example, many automobiles 
effectively have small computers installed, but there is no specific NAICS code for computers, or related 
components, installed in automobiles.   
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Despite these challenges, the report does include wireless and satellite communications as well as 
automotive electrical and electronic equipment manufacturing as direct portions of the mobility sector.4 The 
mobility industry also purchases many technology-related goods and services, including data processing 
and hosting services, computer programming, computer terminals and systems design, and 
semiconductors. In early 2021, several major automotive companies had to temporarily halt production due 
to a global shortage of semiconductors, demonstrating the importance of relevant technology. The inclusion 
of these sectors allows for the estimation of the initial scale of the industry’s technology-related components. 

In 2019, none of the technology-related goods and services were major employers or output drivers in 
Michigan. Electrical and electronic equipment manufacturing directly employed 11,000 employees, while 
wireless and satellite communications directly employed 5,000 employees. Even with these figures 
combined, those industries do not fall within the top ten direct mobility industries in terms of employment. 
Moreover, no technology-related good or service falls within the top 50 in terms of indirect employment or 
output, suggesting that Michigan is not a major part of the supply chain for technology-related mobility 
goods and services. Although technology has become vital to the mobility industry, its impact in Michigan, 
so far, appears limited.  

 

Economic Contributions in Michigan:                 
Mobility Categories 
The mobility industry consists of numerous sectors that have been grouped into the following four key 
categories:  

• The automotive sector  
• Other transport vehicles and products  
• Transportation services 
• Mobility support  

All of these categories have been analyzed separately for this report. Exhibit 3 shows the breakdown of 
total mobility industry jobs, by direct and indirect employment, by these four categories.5  

 
4 Electrical and electronic equipment manufacturing (IMPLAN code 348) includes lighting fixtures, spotlights, cruise control mechanisms, 
instrument control panels, power window and door lock systems, keyless entry systems, ignition points, condensers, and wiring harnesses, 
spark plugs, and many other related equipment (Clouse 2020). The IMPLAN code corresponds with NAICS code 336320. 
5
 The sum of the four total employment sectors in Exhibit 3, do not equal the combined mobility sector results in Exhibit 1. Similarly, the sum of 

the results of the four mobility categories, as listed in Exhibits 4–7, do not equal the combined mobility sector results in Exhibit 1. This is due to 
the combined mobility sector analysis removing purchases between the four sectors (known as interindustry purchases). If the four sectors in 
Exhibits 3–7 were to be summed, this would result in double counting, meaning the sum of the four sectors would be around 5% higher than 
the combined mobility sector. Appendix D contains more information.  



PUBLICSECTORCONSULTANTS.COM Mobility Industry’s Economic Contribution to Michigan 11 

EXHIBIT 3. Employment Contribution of the Mobility Sector’s Four Key Categories 

 

Note: Totals may not sum due to rounding. 
Source: PSC analysis of 2019 IMPLAN economic modeling data. 

The automotive sector supports the highest number of jobs in Michigan at 683,900, which is followed by 
transportation at 290,600 total jobs. The mobility support sector, consisting of industries that facilitate 
mobility, is the third largest employer at 130,800 total jobs. Finally, the other transport vehicle and products 
sector supports the lowest number of jobs in the state at 51,800. 

When compared to the 2017 automotive-only study results, the 2019 study indicates a 4% drop in 
employment, from 712,000 to 683,900. This decline may be partially due to a slight reduction in overall U.S. 
light vehicle sales between 2017 and 2019; however, model revisions and underlying data differences, 
which are common from year to year, are also contributing factors. As a result, the small drop in employment 
and other data should not be viewed an overall decline in the automotive industry between 2017 and 2019. 
Total direct and indirect jobs supported by the automotive industry were close to 700,000 in each year. 
Appendix F contains further information.  

 

Automotive Sector 
The automotive sector includes the manufacturing of cars, light trucks and utility vehicles, heavy-duty 
trucks, truck and travel trailers, motor homes, campers, automobile bodies, and individual parts and 
equipment. It also contains vehicle and parts dealers and wholesalers, which include conventional 
automotive dealers (including new and used cars and parts), recreational vehicle dealers, all other 
automotive dealers, automotive merchant wholesalers, and automotive parts stores (including parts, 
accessories, and tires). Finally, the sector is also composed of repair and maintenance, which include the 
repair and maintenance of mechanical components, electrical and exhaust systems, transmissions, body 
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and paint components, automobile interiors, glass, and fluid changes. The components of the automotive 
sector outlined here match those in the previous economic contribution report.6 

In 2019, this sector directly employed more than 291,500 people statewide, which indirectly supported 
another 392,400 jobs—a total of 683,900 (12% of Michigan’s total employment). The large indirect 
employment figures indicate a sizeable multiplier effect of direct spending and local spending from direct 
and indirect employees. Total labor income was $48 billion, of which $25.4 billion was direct and $22.5 
billion was indirect. As a result, average direct compensation was more than $87,000—which is much 
higher than the mobility average of $65,000—while average indirect labor compensation was lower at 
$57,400.  

The automotive sector directly generated more than $51 billion in value-added, resulting in nearly $87 
billion in total value-added, or 16% of Michigan’s GSP. Finally, the automotive sector generated a total of 
$230 billion in gross economic output, approximately 21% of state gross economic output (Exhibit 4). 

EXHIBIT 4. The Automotive Sector’s Statewide Economic Contribution 

Effect 
Employment 

(Total) 
Labor Income 

(Millions) 
Value-added 

(Millions) 
Gross Economic Output 

 (Millions) 

Direct 291,559 $25,463 $51,057 $160,974 

Indirect 392,322 $22,537 $36,321 $69,543 

Total 638,881 $48,000 $87,378 $230,517 

Note: Totals may not sum due to rounding. 
Source: PSC analysis of 2019 IMPLAN economic modeling data. 

Other Transport Vehicles and Products 
The other transport vehicle and products sector consists of passenger, industrial, and recreational vehicles 
and products (excluding the automotive sector) that move or help move people, goods, and freight. This 
sector includes the manufacturing or building of aircraft, railroad stock, ships, boats, military vehicles, 
elevators, conveyors, and moving stairways, industrial trucks, trailers, and stackers, navigational and 
search equipment, cranes, hoists, and monorail systems, fluid meters and counting devices, motorcycles, 
bicycles, tires, and other products (e.g., all-terrain vehicles, golf carts, snowmobiles). It also includes the 
manufacturing or building of corresponding parts and equipment. Finally, the sector includes other vehicle, 
product, and parts merchant wholesalers. Dealers, retail stores, or repair and maintenance were not 
included due to data availability issues, although these sectors are expected to be small.7  

Despite the extensive list of industries included, the sector represents a very small portion of Michigan’s 
employment and economy. It directly employs only around 21,300 people and indirectly employs about 

 
6 PSC used the NAICS codes in the mobility sector that were used in the 2019 automotive report. However, the results of the automotive sector 
in the mobility report cannot be directly compared to the results of the 2019 automotive study. This is due to slightly different IMPLAN models 
and underlying data. Appendix F contains more details. 
7 For sectors under other transport vehicles and products, it is difficult to isolate economic data in the NAICS codes related to retail and repair 
and maintenance. This is because some six-digit NAICS codes—at the retail and repair and maintenance level—group other transport vehicles 
and products with other unrelated sectors. Additionally, some of the items in this mobility category are not consumer goods, so they may not 
necessarily have a corresponding retail or repair and maintenance NAICS code. 



PUBLICSECTORCONSULTANTS.COM Mobility Industry’s Economic Contribution to Michigan 13 

30,500 people, for a total of 51,800, or 1% of Michigan’s total employment. Given limited employment, 
overall labor income is relatively low, though average direct compensation is $103,000, which is much 
higher than the mobility and automobile sectors’ averages. However, indirect employment is only $56,400 
on average. Value-added is more than $5.7 billion—1% of GSP—while gross economic output in $13.5 
billion, slightly above 1% of Michigan’s gross economic output (Exhibit 5). 

EXHIBIT 5. Statewide Economic Contribution of Other Transport Vehicles and Products 

Effect 
Employment 

(Total) 
Labor Income 

(Millions) 
Value-added 

(Millions) 
Gross Economic Output 

 (Millions) 
Direct 21,322 $2,209 $3,052 $8,471 
Indirect 30,481 $1,719 $2,725 $5,024 
Total 51,803 $3,928 $5,777 $13,495 

Note: Totals may not sum due to rounding. 
Source: PSC analysis of 2019 IMPLAN economic modeling data. 

Transportation Services 
The transportation sector comprises all services that move people, freight, and goods for a variety of 
commercial and personal reasons. This includes air, rail, water, truck, public transit, and ground 
transportation, as well as sightseeing, couriers and messengers, the U.S. Postal Service, armored car 
services, and ambulatory and rescue services.  

In 2019, this sector directly employed more than 175,000 people statewide, driving direct and indirect 
employment to over 290,000 people–5% of Michigan employment. This is the second-largest sector after 
the automotive sector, which likely reflects Michigan’s large land mass, connections to the Great Lakes, 
and its relatively large manufacturing sectors, which require considerable freight and goods transportation. 
Indeed, truck transportation is the largest direct employer and represents almost a quarter of total direct 
transportation services employment. 

Direct labor income was $9 billion, with indirect labor income at almost $6 billion, for a total of nearly $15 
billion. Average direct compensation is close to $52,000, while indirect average compensation is $50,750. 
These figures are lower than the mobility average and much lower than the automobile sector and other 
vehicles and products. Total value-added of the transportation sector is nearly $23 billion, or around 4% of 
GSP, while total gross economic output is just over $43 billion, around 4% of state gross economic output 
(Exhibit 6).  

EXHIBIT 6. Statewide Economic Contribution of the Transportation Sector 

Effect 
Employment 

(Total) 
Labor Income 

(Millions) 
Value-added 

(Millions) 
Gross Economic Output 

 (Millions) 
Direct 175,372 $9,094 $12,927 $25,208 
Indirect 115,268 $5,850 $10,009 $18,166 
Total 290,640 $14,943 $22,936 $43,374 

Note: Totals may not sum due to rounding. 
Source: PSC analysis of 2019 IMPLAN economic modeling data. 
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Mobility Support 
The mobility support sector comprises services that facilitate the movement of people and goods and is 
critical to the other three mobility subcategories. These sectors include automotive driving schools, 
automotive rental and leasing, automotive insurance, gas stations, travel agencies and tour operators, and 
wireless and satellite communications. These sectors are seldom considered part of the mobility sector, but 
are often essential to its functioning. For example, insurance is required for automobiles and other transport 
vehicles to be on the road, while gas stations provide the necessary fuel to power these vehicles. With the 
increasing connectivity of the automotive sector, other transport vehicles and products, and transportation 
services, wireless and satellite telecommunications are becoming increasingly vital.  

In 2019, this sector directly employed more than 53,000 people statewide, driving total direct and indirect 
employment to almost 131,000 people in Michigan–2% of Michigan employment. This is the third largest 
employment category within the mobility industry. Total labor income was almost $7 billion, of which 60% 
was for indirect employees. Average direct compensation was $52,000, while indirect compensation was 
closer to $54,000—both below the mobility average. Value-added is more than $14 billion, or around 3% 
of GSP, while total gross economic output was more than $28 billion, close to 3% of state gross economic 
output (Exhibit 7). 

EXHIBIT 7. Statewide Economic Contribution of Mobility Support 

Effect 
Employment 

(Total) 
Labor Income 

(Millions) 
Value-added 

(Millions) 
Gross Economic Output 

 (Millions) 
Direct 53,411 $2,782 $7,419 $15,083 

Indirect 77,347 $4,207 $6,936 $13,451 

Total 130,758 $6,989 $14,355 $28,534 

Note: Totals may not sum due to rounding.  
Source: PSC analysis of 2019 IMPLAN economic modeling data. 

The Mobility Industry and COVID-19 
The COVID-19 pandemic has had a devastating impact on the Michigan and U.S. economies as well as 
the mobility industry, particularly in the second quarter of 2020—the peak of the recession. Using 
annualized economic data from the second quarter in the IMPLAN model,8 direct and indirect employment 
of the mobility sector sharply declined to around 800,000, down from 1.1 million in 2019. Direct labor income 
fell to just under $54 billion from $71 billion. Meanwhile, value-added and gross economic output 
significantly declined from $125 billion and $304 billion, respectively, to $89 billion and $209 billion (Exhibit 
8). These sharp reductions in overall economic activity are consistent with broader dynamics in Michigan’s 
economy in the second quarter of 2020, when employment and GSP dramatically declined. 

 
8 The IMPLAN 2020 model uses second quarter 2020 data on employment, labor income, value-added, and gross economic output and 
annualizes it, meaning that the economic conditions in the second quarter represent the entirety of 2020. 
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EXHIBIT 8. Statewide Economic Contribution of the Mobility Industry in 2020 

Effect 
Employment 

(Total) 
Labor Income 

(Millions) 
Valued-added 

(Millions) 
Gross Economic Output 

(Millions) 

Direct 428,366 $31,503 $53,814 $141,284 

Indirect and Induced 372,631 $22,347 $35,084 $67,719 

Total 800,997 $53,850 $88,898 $209,003 

Note: Totals may not sum due to rounding. 
Source: PSC analysis of second quarter 2020 IMPLAN data (annualized). 

Based on second quarter 2020 annualized analysis, the pandemic’s impact resulted in a 25-30% decline in 
the four categories of economic contribution. However, these data are preliminary and do not reflect the 
second half of the year. 

Since the second quarter of 2020, the Michigan and U.S. economies have begun to recover, albeit 
unevenly. In the second half of 2020, goods-producing industries, such as automobile and other transport 
vehicles and products, have started to rebound. At the same time, many service sectors, including 
passenger transportation, have continued to perform poorly. Moreover, direct and indirect employees of the 
mobility sector have fewer options to spend their income, including at restaurants, entertainment venues, 
and retail stores, many of which have remained under restrictions or have closed. As a result, induced 
spending has likely remained depressed in the second half of 2020.  

Though the mobility sector was significantly affected during the second quarter of 2020, it is difficult to draw 
conclusions on the entire year. Detailed industry data for the third and fourth quarters of 2020 are not yet 
available. Furthermore, some industries within the mobility sector have begun to recover in the second half 
of 2020, while others have continued to perform poorly. As a result, the overall impact of the COVID-19 
pandemic on the mobility sector will not be determined until later in 2021 when more detailed industry data 
are released.  

Conclusion 
Understanding the scope of the mobility industry’s economic footprint is important to Michigan’s economic 
development targets and efforts. The industry is steadily growing and changing to meet the demands of the 
global economy as well as adapting and driving technological changes to meet tomorrow’s transportation 
and mobility market needs. 

The automobile sector overwhelmingly drives the mobility industry, with a relatively limited impact from 
other transport vehicles and products and the mobility support sectors. While the transportation sector is 
significant in its contributions, those contributions are relatively small when compared to the automotive 
sector and are partially driven by Michigan’s automotive and manufacturing base.  

Still, Michigan’s unrivaled automotive research, development, and advanced manufacturing assets position 
the state as the global center for smart mobility. As smart mobility solutions continue to emerge, more 
granular methods for evaluating their economic contributions must be generated to holistically address the 
industry’s overall impact.   
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Appendix A: List of MICHauto Workgroup Participants 
Name Title Company/Organization 

Britany Affolter-Caine Executive Director University Research Corridor  

Mark de La Vergne Chief of Mobility Innovation City of Detroit  

Komal Doshi Director of Mobility Programs  Ann Arbor SPARK 

Michael Drake Executive Director of Research; Interim 

Executive Director of Advancement at the 

College of Engineering 

University of Michigan 

Leo Kempel Dean of Engineering Michigan State University  

Christyn Lucas Director of Business Research Detroit Regional Chamber  

Alisyn Malek Chief Executive Officer Middle Third 

Ryan Michael Vice President of Growth and Development  Michigan Economic Development 

Corporation (MEDC) 

Kevin Mull Director of Connected Mobility Services Robert Bosch LLC 

Devon O'Reilly Director of Entrepreneurship, PlanetM 

Landing Zone  

MICHauto/Detroit Regional Chamber  

Jenny Orletski-Dehne Program Coordinator MICHauto/Detroit Regional Chamber  

Justin Robinson Senior Vice President of Business 

Development  

Detroit Regional Partnership 

Carolyn Sauer Senior Director MICHauto/Detroit Regional Chamber  

James Sayer Director of the University of Michigan 

Transportation Research Institute 

University of Michigan 

Weisong Shi Charles H. Gershenson Distinguished 

Faculty Fellow; Professor of Computer 

Science  

Wayne State University  

Amber Shinn Program Manager University Research Corridor  

Ashok Sivanand  Chief Executive Officer Integral  

Kathryn Snorrason  Strategic Accounts Director MEDC/PlanetM 

Glenn Stevens Jr. Executive Director; Vice President of 

Automotive and Mobility Initiatives 

MICHauto/Detroit Regional Chamber  

Dexter Sullivan Program Manager Michigan Mobility Institute  

Satish Udpa University Distinguished Professor of 

Electrical and Computer Engineering 

Michigan State University  
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Appendix B: IMPLAN Model, Data, and Methodology 
IMPLAN Modeling Software 
The estimated economic contributions in this report were created using the IMPLAN economic model—an 
input-output (I-O) model of the economy. I-O models trace spending as it moves through the economy to 
show how spending flows through interdependent industries to meet demand. IMPLAN was developed by 
the U.S. Department of Agriculture in the 1970s and was further developed in the 1980s through a 
partnership with the University of Minnesota. IMPLAN has been used in thousands of studies since it was 
first created. Government agencies, universities, and private institutions have used the model to estimate 
economic impacts, including the Environmental Protection Agency, Booz Allen Hamilton, Ernst & Young, 
and many others. 

IMPLAN is currently owned by IMPLAN Group LLC in Huntersville, North Carolina. IMPLAN uses 546 
industry classifications to model the economy and can be used to model economic activity at the state, 
county, and zip code level. The software accounts for trade flows between industries in the study area and 
provides estimates of the multiplier effects of the initial industry spending and employment. 

This analysis uses the IMPLAN I-O modeling system to estimate the employment and economic activity the 
mobility industry generates in Michigan. The economic contribution is split into the following categories:  

• Direct effect: The direct employment and spending of the mobility industry in Michigan. 
• Indirect effect: The employment and spending generated in Michigan by the direct mobility industry’s 

purchases of goods and services. 
• Induced effect: The effect on the local economy from household spending of those directly or indirectly 

employed by the mobility industry. As these employees spend money in Michigan on local goods and 
services, the resulting employment and spending generated is the induced effect. 

Data 
The IMPLAN analysis uses 2019 data from publicly available data sources, including the U.S. Bureau of 
Labor Statistics (Quarterly Census of Employment and Wages), the U.S. Bureau of Economic Analysis 
(regional economic accounts and national income and product accounts), and the U.S. Census Bureau’s 
County Business Patterns. IMPLAN also includes detailed industry-level data from the North American 
Industry Classification System, aggregating those NAICS codes into IMPLAN’s own 546 industries for 
analysis in its modeling software.  

For the 2020 model, IMPLAN uses similar data for the second quarter of 2020, but makes some 
adjustments, given that some data in the 2019 model are not yet available in the second quarter of 2020. 
IMPLAN’s description of these differences is available on its website.  

https://blog.implan.com/modeling-coronavirus
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Methodology: Contribution Analysis 
This study estimates the total contribution of the mobility industry to Michigan’s economy using an industry 
contribution analysis (ICA). This method estimates an industry’s value at the 2019 and second quarter 2020 
annualized levels of production by looking at backward linkages in the economy. The purpose of an ICA is 
to demonstrate the magnitude of the industry in a particular region. ICA estimates the level of production 
supported by an industry’s current or historical activity to determine its overall contribution to the economy. 
An ICA differs from an economic impact analysis, which estimates the impact of a change in economic 
conditions, such as fiscal stimulus, tax cuts, or new manufacturing investment. A more detailed explanation 
of the ICA method is available on IMPLAN’s website. 

  

https://implanhelp.zendesk.com/hc/en-us/articles/360025854654-ICA-Introduction-to-Industry-Contribution-Analysis
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Appendix C: NAICS Codes and IMPLAN Sector Codes 
Included in Mobility Model 
Exhibit C1 contains the NAICS codes used in this analysis and corresponding IMPLAN Sector. 

 
EXHIBIT C1. NAICS Codes 

Mobility Category IMPLAN 
Sector 

NAICS 
Code 

NAICS Code Industry Detail 

Automotive Study 340 336111 Automobile Manufacturing  
Automotive Study 341 336112 Light Truck and Utility Vehicle Manufacturing  
Automotive Study 342 336120 Heavy Duty Truck Manufacturing 
Automotive Study 343 336211 Motor Vehicle Body Manufacturing  
Automotive Study 344 336212 Truck Trailer Manufacturing  
Automotive Study 345 336213 Motor Home Manufacturing  
Automotive Study 346 336214 Travel Trailer and Camper Manufacturing  
Automotive Study 347 336310 Motor Vehicle Gasoline Engine and Engine Parts 

Manufacturing 
Automotive Study 348 336320 Motor Vehicle Electrical and Electronic Equipment 

Manufacturing 
Automotive Study 353 336330 Motor Vehicle Steering and Suspension Components 

(Except Spring) Manufacturing 
Automotive Study 353 336340 Motor Vehicle Brake System Manufacturing 
Automotive Study 349 336350 Motor Vehicle Transmission and Power Train Parts 

Manufacturing 
Automotive Study 350 336360 Motor Vehicle Seating and Interior Trim Manufacturing 
Automotive Study 351 336370 Motor Vehicle Metal Stamping 
Automotive Study 352 336390 Other Motor Vehicle Parts Manufacturing 
Automotive Study 392 423110 Automobile and Other Motor Vehicle Merchant Wholesalers  
Automotive Study 392 423120 Motor Vehicle Supplies and New Parts Merchant 

Wholesalers  
Automotive Study 392 423130 Tire and Tube Merchant Wholesalers  
Automotive Study 392 423140 Motor Vehicle Parts (Used) Merchant Wholesalers  
Automotive Study 402 441110 New Car Dealers  
Automotive Study 402 441120 Used Car Dealers  
Automotive Study 402 441210 Recreational Vehicle Dealers  
Automotive Study 402 441222 Boat Dealers  
Automotive Study 402 441228 Motorcycle, ATV, and All Other Motor Vehicle Dealers  
Automotive Study 402 441310 Automotive Parts and Accessories Stores  
Automotive Study 402 441320 Tire Dealers  
Automotive Study 512 811111 General Automotive Repair  
Automotive Study 512 811112 Automotive Exhaust System Repair  
Automotive Study 512 811113 Automotive Transmission Repair  
Automotive Study 512 811118 Other Automotive Mechanical and Electrical Repair and 

Maintenance  
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Automotive Study 512 811121 Automotive Body, Paint, and Interior Repair and 
Maintenance  

Automotive Study 512 811122 Automotive Glass Replacement Shops  
Automotive Study 512 811191 Automotive Oil Change and Lubrication Shops  
Automotive Study 512 811198 All Other Automotive Repair and Maintenance  
Mobility Support  408 447110 Gasoline Stations with Convenience Stores  
Mobility Support  408 447190 Other Gasoline Stations  
Mobility Support  434 517312 Wireless Telecommunications Carriers (Except Satellite) 
Mobility Support  435 517410 Satellite Telecommunications 
Mobility Support  435 517911 Telecommunications Resellers  
Mobility Support  435 517919 All Other Telecommunications  
Mobility Support  444 524126 Direct Property and Casualty Insurance Carriers  
Mobility Support  450 532111 Passenger Car Rental  
Mobility Support  450 532112 Passenger Car Leasing  
Mobility Support  450 532120 Truck, Utility Trailer, and RV (Recreational Vehicle) Rental 

and Leasing  
Mobility Support  474 561510 Travel Agencies 
Mobility Support  474 561520 Tour Operators 
Mobility Support  482 611692 Automobile Driving Schools  
Other Transport 
Vehicles and Products 

194 326211 Tire Manufacturing (except Retreading)  

Other Transport 
Vehicles and Products 

194 326212 Tire Retreading  

Other Transport 
Vehicles and Products 

287 333921 Elevator and Moving Stairway Manufacturing  

Other Transport 
Vehicles and Products 

288 333922 Conveyor and Conveying Equipment Manufacturing  

Other Transport 
Vehicles and Products 

289 333923 Overhead Crane, Hoist, and Monorail System 
Manufacturing  

Other Transport 
Vehicles and Products 

290 333924 Industrial Truck, Tractor, Trailer, and Stacker Machinery 
Manufacturing  

Other Transport 
Vehicles and Products 

312 334511 Search, Detection, Navigation, Guidance, Aeronautical, 
and Nautical  
System and Instrument Manufacturing  

Other Transport 
Vehicles and Products 

315 334514 Totalizing Fluid Meter and Counting Device Manufacturing  

Other Transport 
Vehicles and Products 

354 336411 Aircraft Manufacturing  

Other Transport 
Vehicles and Products 

355 336412 Aircraft Engine and Engine Parts Manufacturing  

Other Transport 
Vehicles and Products 

356 336413 Other Aircraft Parts and Auxiliary Equipment Manufacturing  

Other Transport 
Vehicles and Products 

359 336510 Railroad Rolling Stock Manufacturing 

Other Transport 
Vehicles and Products 

360 336611 Ship Building and Repairing  

Other Transport 
Vehicles and Products 

361 336612 Boat Building  

Other Transport 
Vehicles and Products 

362 336991 Motorcycle, Bicycle, and Parts Manufacturing  
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Other Transport 
Vehicles and Products 

363 336992 Military Armored Vehicle, Tank, and Tank Component 
Manufacturing  

Other Transport 
Vehicles and Products 

364 336999 All Other Transportation Equipment Manufacturing  

Other Transport 
Vehicles and Products 

395 423860 Transportation Equipment and Supplies (Except Motor 
Vehicle) 
Merchant Wholesalers  

Transportation Services 414 481111 Scheduled Passenger Air Transportation  
Transportation Services 414 481112 Scheduled Freight Air Transportation  
Transportation Services 414 481211 Nonscheduled Chartered Passenger Air Transportation  
Transportation Services 414 481212 Nonscheduled Chartered Freight Air Transportation  
Transportation Services 414 481219 Other Nonscheduled Air Transportation  
Transportation Services 415 482111 Line-haul Railroads  
Transportation Services 415 482112 Short Line Railroads  
Transportation Services 416 483111 Deep Sea Freight Transportation  
Transportation Services 416 483112 Deep Sea Passenger Transportation  
Transportation Services 416 483113 Coastal and Great Lakes Freight Transportation  
Transportation Services 416 483114 Coastal and Great Lakes Passenger Transportation  
Transportation Services 416 483211 Inland Water Freight Transportation  
Transportation Services 416 483212 Inland Water Passenger Transportation  
Transportation Services 417 484110 General Freight Trucking, Local  
Transportation Services 417 484121 General Freight Trucking, Long-distance, Truckload  
Transportation Services 417 484122 General Freight Trucking, Long-distance, Less than 

Truckload  
Transportation Services 417 484210 Used Household and Office Goods Moving 
Transportation Services 417 484220 Specialized Freight (Except Used Goods) Trucking, Local  
Transportation Services 417 484230 Specialized Freight (Except Used Goods) Trucking, Long-

distance  
Transportation Services 418 485111 Mixed Mode Transit Systems  
Transportation Services 418 485112 Commuter Rail Systems  
Transportation Services 418 485113 Bus and Other Motor Vehicle Transit Systems  
Transportation Services 418 485119 Other Urban Transit Systems  
Transportation Services 418 485210 Interurban and Rural Bus Transportation 
Transportation Services 418 485310 Taxi Service  
Transportation Services 418 485320 Limousine Service 
Transportation Services 418 485410 School and Employee Bus Transportation 
Transportation Services 418 485510 Charter Bus Industry 
Transportation Services 418 485991 Special Needs Transportation  
Transportation Services 418 485999 All Other Transit and Ground Passenger Transportation  
Transportation Services 420 487110 Scenic and Sightseeing Transportation, Land 
Transportation Services 420 487210 Scenic and Sightseeing Transportation, Water 
Transportation Services 420 487990 Scenic and Sightseeing Transportation, Other 
Transportation Services 420 488111 Air Traffic Control 
Transportation Services 420 488119 Other Airport Operations  
Transportation Services 420 488190 Other Support Activities for Air Transportation 
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Transportation Services 420 488210 Support Activities for Rail Transportation 
Transportation Services 420 488310 Port and Harbor Operations 
Transportation Services 420 488320 Marine Cargo Handling 
Transportation Services 420 488330 Navigational Services to Shipping  
Transportation Services 420 488390 Other Support Activities for Water Transportation 
Transportation Services 420 488410 Motor Vehicle Towing 
Transportation Services 420 488490 Other Support Activities for Road Transportation  
Transportation Services 420 488510 Freight Transportation Arrangement  
Transportation Services 420 488991 Packing and Crating  
Transportation Services 420 488999 All Other Support Activities for Transportation  
Transportation Services 526 491110 Postal Service 
Transportation Services 421 492110 Couriers and Express Delivery Services 
Transportation Services 421 492210 Local Messengers and Local Delivery 
Transportation Services 489 621910 Ambulatory and Rescue Services 
Transportation Services 475 561613 Armored Car Services  

 

 

Data Modifications 
Partial Sectors 

IMPLAN uses 546 sector codes for analysis in its modeling software, each of which comprises multiple six-
digit NAICS codes (as listed in Exhibit C1). For the mobility report, 51 IMPLAN sectors were used in the 
model based on the NAICS codes selected. For 45 of these sectors, Public Sector Consultants selected all 
NAICS codes that comprise the IMPLAN sector, as all mobility-related NAICS codes were included in the 
IMPLAN sector. 

For the remaining six IMPLAN sectors (395 wholesale machinery, equipment, and supplies; 444 insurance 
carriers, except direct life; 474 travel arrangement and reservation services; 475 investigation and security 
services; 482 other educational services; and 489 other ambulatory health care services), only a portion of 
the NAICS codes that comprise the IMPLAN sector were used in the analysis, as several were unrelated 
to the mobility sector (Exhibit C2). For example, automotive driving schools are grouped with several other 
education services, such as sports instruction, art and dance schools, and vocational training, among 
others. If the analysis included the entire other education services IMPLAN sector, the size of automotive 
driving schools would be overestimated. As a result, nonmobility-related NAICS codes were removed from 
the corresponding IMPLAN sectors for the six IMPLAN sectors, with the NAICS codes included listed in 
Exhibit C2. This resulted in partial sectors for the six IMPLAN sectors that were included in the model.  
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EXHIBIT C2. IMPLAN Sector Description 

IMPLAN 
Sector 

Description Mobility 
Category 

Total NAICS Codes in 
IMPLAN Sector 

NAICS Codes 
Included in 
Model 

Partial 
Sector 
Percentage 

395 Wholesale—
machinery, 
equipment, and 
supplies 

Other 
Transport 
Vehicles 
and 
Products 

423810, 423820, 
423830,423840, 
423850,423860 

423830, 
423860 

66 

444 Insurance carriers, 
except direct life 

Mobility 
Support 

524114, 524126, 524127, 
524128, 524130  

524126 28 

474 Travel arrangement 
and reservation 
services 

Mobility 
Support 

561510, 561520, 561591, 
561599 

561510, 
561520 

91 

475 Investigation and 
security services 

Transportati
on Services 

561611, 561612, 561613, 
561621, 561622 

561613 4 

482 Other educational 
services 

Mobility 
Support 

611410, 611420, 611430, 
611511, 611512, 611513, 
611519, 611610, 611620, 
611630, 611691, 611692, 
611699, 611710 

611692 5 

489 Other ambulatory 
health care 
services 

Transportati
on Services 

621910, 621991, 621999 621910 50 

 

Additionally, PSC further refined the automotive insurance portion under NAICs code 524126, which was 
included in the model under IMPLAN sector 444, since many non-automotive related insurance products 
(e.g., home, malpractice, crop) were included in NAICs code 524126. PSC collected auto insurance and 
other insurance premium data on Michigan from the National Association of Insurance Commissioners 
(page 34) and estimated that automotive insurance represented around 50% of NAICS code 524126, which 
corresponded with 28% of IMPLAN sector 444.  

  

https://www.naic.org/prod_serv/CLR-OPS-19.pdf
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Appendix D: Combined Mobility Sector Versus the 
Sum of the Four Mobility Categories 
The results of the combined mobility industry, as described in the executive summary and listed in Exhibit 
1, do not exactly match the sum of the results of the four categories of the mobility industry, as described 
in the “Defining the Mobility Industry” section and listed in Exhibits 3–7. The sum of the results of the four 
categories, based on employment, labor income, value-added, and gross economic output, are 
approximately 5% higher than the results of the combined mobility industry. For example, the sum of total 
jobs of the four mobility categories is 1.16 million, compared to 1.1 million for the combined mobility industry, 
for a difference of around 60,000 jobs. This difference is due to the IMPLAN model—under the combined 
mobility industry—removing purchases among the four mobility categories (known as interindustry 
purchases) in order to avoid double counting economic effects. 

For example, the automotive sector likely purchases transportation services (e.g., freight transportation) to 
transport automobiles and automobile parts around Michigan, which would be considered an indirect effect 
on transportation services due to direct automotive sector spending. When analyzing the automotive sector 
by itself, with results listed in Exhibit 4, the indirect effects on transportation services would be included in 
the overall automotive results, which would be an accurate interpretation. 

However, in the combined mobility results, which groups the automotive sector with transportation services, 
including the indirect effects on transportation services would lead to double counting results. By including 
transportation services, those indirect freight transportation jobs and output related to the automotive 
sector’s direct spending are already included in transportation services data. As a result, IMPLAN removes 
interindustry purchases between the four mobility categories to avoid double counting under the combined 
mobility model.  
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Appendix E: Top Ten Mobility Industries—Direct, 
Indirect, and Induced Employment 
Exhibits D1, D2, and D3 highlight direct, indirect, and induced employment in the mobility industry. 

 
 
EXHIBIT D1. Direct Employment: Top Ten Mobility Industry Employers 

Sector Employment 
(Thousands) 

Output 
(Millions) 

417: Truck transportation 68.9 $10,292.77 
512: Automotive repair and maintenance, except car washes 64.1 $6,219.95 
418: Transit and ground passenger transportation 36.7 $979.56 
351: Motor vehicle metal stamping 31.1 $13,103.62 
402: Retail—motor vehicle and parts dealers 29.7 $4,214.04 
352: Other motor vehicle parts manufacturing 28.7 $14,533.90 
421: Couriers and messengers 28.5 $2,303.47 
392: Wholesale—motor vehicle and motor vehicle parts and 
supplies 

23.2 $9,464.55 

408: Retail—gasoline stores 22.2 $2,334.75 
420: Scenic and sightseeing transportation and support 
activities for transportation 

20.7 $2,957.44 

Total—Top Ten Industries by Employment 353.8 $66,404.06 
Total—All Sectors 569.2 $212,393.12 

 
 
 
EXHIBIT D2. Top Ten Industries Affected by the Mobility Industry, Indirect Employment 

Sector Employment 
(Thousands) 

Output 
(Millions) 

472: Employment services 22.1 $1,734.59 
447: Other real estate 16.5 $3,168.46 
469: Management of companies and enterprises 15.2 $3,789.87 
396: Wholesale—other durable goods merchant wholesalers 10.1 $2,622.04 
445: Insurance agencies, brokerages, and related activities 9.1 $2,627.93 
422: Warehousing and storage 8.3 $768.66 
511: All other food and drinking places 7.0 $428.62 
476: Services to buildings 5.9 $444.77 
473: Business support services 5.5 $368.37 
509: Full-service restaurants 5.0 $291.87 
Total—Top Ten Industries by Employment 104.8 $16,245.18 
Total—All Sectors 228.1 $47,072.72 
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EXHIBIT D3. Top Ten Industries Affected by the Mobility Industry, Induced Employment 

Sector Employment 
(Thousands) 

Output 
(Millions) 

490: Hospitals 20.2 $3,686.94 
510: Limited-service restaurants 16.0 $1,142.51 
509: Full-service restaurants 15.6 $906.69 
483: Offices of physicians 11.7 $1,690.50 
447: Other real estate 10.5 $2,007.28 
411: Retail—general merchandise stores 8.9 $678.65 
472: Employment services 7.8 $609.45 
406: Retail—food and beverage stores 7.7 $568.73 
511: All other food and drinking places 7.3 $568.73 
491: Nursing and community care facilities 7.2 $550.91 
Total—Top Ten Industries by Employment 112.9 $12,294.03 
Total—All Sectors 297.8 $44,337.00 

Source: PSC analysis of 2019 IMPLAN economic modeling data. 
Note: Totals may not sum due to rounding. 
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Appendix F: 2019 Automotive Sector Contribution 
Results Versus 2021 Automotive Sector Contribution 
Results 
The 2019 study of the automotive industry’s contributions to the state of Michigan used the same 
methodology and model (IMPLAN) as this mobility report. However, since the 2019 report was completed, 
the IMPLAN model has slightly changed; therefore, 2019 results are not strictly comparable to this report’s 
results. The largest change in the model is how IMPLAN divides the economy into sectors. The previous 
version used 536 IMPLAN sectors, while the new iteration uses 546; however, both draw from NAICS data. 
This means that some sectors from the previous IMPLAN model have been broken up into smaller, narrower 
sectors.  

In addition, the new version of IMPLAN has improved social accounting matrices, which track the movement 
of goods and services between sellers and purchasers. These offer more accurate accounting of commuter 
flows in and out the state, including the impacts of Michigan workers who live in other states and Michigan 
residents who work in other states. 

Overall, these changes should have relatively minor impacts on study findings. However, while the results 
of the automotive portion of this mobility report and the 2019 automotive report are very similar, they do not 
provide a direct comparison. More detailed explanation of the differences in the new IMPLAN model are 
available on IMPLAN’s website.  

 

https://implanhelp.zendesk.com/hc/en-us/articles/360012352053-The-New-IMPLAN-What-s-so-New-About-It-


 

 

230 N. Washington Square 
Suite 300 
Lansing, MI 48933 
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